
LATE WISCONSINVEGETATIONOFROBBER'SROOSTIN
THEWESTERNMOJAVEDESERT, CALIFORNIA

Niall McCarten
Department of Biology, San Francisco State University,

1600 Holloway Ave., San Francisco, CA 94132

Thomas R. Van Devender
Arizona-Sonora Desert Museum, 2021 N. Kinney Rd.,

Tucson, AZ 85743

Abstract

A total of 22 plant taxa were identified from three packrat (Neotoma sp.) midden
assemblages radiocarbon dated at 12,870-13,330 yr B.P. at 1215 m elevation in

Robber's Roost in the Scodie Mountains of Kern Co., California. The Late Wisconsin
vegetation was a pinyon-juniper woodland dominated by Pinus monophylla, Junip-

erus calif ornica, and Ceanothus greggii. Excellent modern analogs are in Cushenberry

Canyon and similar areas on the desert slopes of the San Bernardino and San Gabriel

mountains. These woodlands are probably relicts of a pinyon-juniper- Joshua tree

woodland that was widespread across the southern Mojave Desert in the Late Wis-
consin.

Plant macrofossils from ancient packrat (Neotoma sp.) middens
have provided a detailed record of the invasion of the present deserts

of North America by woodland or forest trees (Van Devender and
Spaulding 1979). Woodlands dominated by Pinus monophylla, Ju-

niperus osteosperma, and Yucca brevifolia were present in many parts

of the present Mojave Desert in southern Nevada (Wells and Berger

1967, Leskinen 1975, Spaulding 1981) and southeastern California

(Mehringer 1965, Wells and Berger 1967, King 1976, Wells and
Woodcock 1985). Characteristic dominants of the modern Mojave
desertscrub such as Larrea divaricata and Ambrosia dumosa were
noticeably absent from these areas. In this paper, we present the first

analyses of Late Wisconsin packrat midden plant assemblages from
the base of the Sierra Nevada on the western edge of the Mojave
Desert and discuss their local and regional implications.

Study Area

The Scodie Mountains are on the southeastern end of the Sierra

Nevada in Kern Co., California (Fig. 1). They range from 1 160 m
elevation on the southeastern base to 2075 mon Pinyon Peak and
2 1 70 mon Skinner Peak. The upper portion of the range is in Sequoia

National Forest. Walker Pass at 1905 min Freeman Canyon marks
the northeastern edge of the range. The Scodie Mountains divide
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Fig. 1 . Map of southern California showing the location of Robber's Roost in the

Mojave Desert and in relation to the Sierra Nevada and other fossil packrat midden
(solid triangles) and tar pit (open triangle) sites discussed in text. Mojave and Sonoran
deserts stippled after Brown and Lowe (1978) and Kiichler (1977).
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the internal drainage basins of the western Mojave Desert from the

Kern River drainage and the San Joaquin Valley. Robber's Roost
is a series of rhyolitic plugs at 1 190-1230 melevation on the south-

eastern edge of the Scodie Mountains (35°35'45"N, 117°57'W), 4.3

km ene. of Freeman Junction. The packrat midden rockshelters are

at ca. 1215 m.
The rainshadows of the Scodie Mountains, the Sierra Nevada, and

the Transverse Ranges to the south are responsible for the general

aridity of the interior Mojave and Great Basin deserts. The clima-

tological means for Inyokern at 590 m, 14 km ne. of Robber's Roost,

are 5.8°C for January, 29.2°C for July, and 106 mm/yr precipitation

with 7.5% in the summer (June-August; NOAA1986). Estimates

of lapse rates for these climatic variables vary considerably. Major
(1977) reported temperature lapse rates of -0.45°C/100 mfor Jan-

uary means and —0.60°C/100 m for July means for Owens Valley

north of Inyokern. Rowlands (1978) estimated -0.5°C to -0.6°C/
100 mfor January means in the northern Mojave Desert in general.

A lapse rate of 9.4 mm/100 for annual precipitation was found for

the western Mojave Desert in general (Rowlands 1978), for Death
Valley from 1220 to 1830 m, and for the Kern River Canyon in the

southwestern Sierra Nevada (Major 1977). Using these lapse rates

the estimated climatic means for Robber's Roost at 1215 m are

2.5°C for January, 25.3°C for July, and 168 mm/yr precipitation

with ca. 8% in the summer. If these lapse rates apply to the gradient

above Robber's Roost, Skinner Peak at 2170 mwould have —2. 1°C

January mean, 19.7°C July mean, and 255 mm/yr precipitation.

Three vegetation zones occur from 1000 to 2100 mon the east

slope of the Scodie Mountains above Robber's Roost (Fig. 2, Table

1). Above 1900 m, all slopes support a mixed woodland of Pinus

monophylla, P. sabiniana, Quercus chrysolepis, and occasional Yucca

brevifolia. Important shrubs include Artemisia tridentata, Eriogo-

num fasciculatum, and Purshia glandulosa. An open woodland
dominated by Pinus monophylla and P. sabiniana extends down to

1 700 mon north slopes in Cow Heaven Canyon.
A mixed desertscrub with low shrubs grows from 1600 to 1900

m on hot, rocky east-facing slopes. Between 1300 and 1600 m a

sparse desertscrub includes low shrubs of Ericameria cooperi, E.

cuneata, Purshia glandulosa, and Eriastrum densifolium subsp. mo-
havense. On alluvial fans at these elevations a Yucca brevifolia des-

ertscrub community with associated bunchgrasses (e.g., Elymus ely-

moides, Oryzopsis hymenoides, and Stipa speciosd) and shrubs (e.g.,

Ephedra californica, Ericameria arborescens, Hymenoclea salsola,

and Salvia dorrii) is well developed.

Below 1300 m is a desertscrub dominated by Larrea divaricata

and Ambrosia dumosa associated with other desert shrubs and
bunchgrasses (Table 1). The Robber's Roost packrat midden site at
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Fig. 2. Generalized vegetation zonation along an east- west transect above Rob-
ber's Roost (1215 m elev.) in the Scodie Mountains, Kern Co., California. Scale

approximate.

1215 m is in this community (Fig. 3). Ceratoides lanata, Encelia

virginensis, Hymenoclea salsola, Salazaria mexicana, and Sphaer-

alcea ambigua are scattered in the area. Chrysothamnus nauseosus,

Ericameria arbor escens, and Ephedra calif ornica are restricted to

relatively mesic microhabitats in the rhyolitic outcrops and along

shallow washes. A small (ca. 1 m) plant of Yucca brevifolia was
found at the edge of a small wash within 50 mof the midden rock-

shelter.

Methods and Results

Packrat middens are hard, dark organic deposits that can be pre-

served in dry rockshelters for thousands of years. Middens are readily

disaggregated by soaking in water, screened through soil sieves, oven
dried, and hand sorted. The plant remains provide excellent samples
of the local floras on rocky slopes and are excellent for radiocarbon

dating. They contain well preserved plant remains collected within

ca. 30 m that can often be identified to species.

Three packrat midden samples from Robber's Roost yielded a

total of 22 plant taxa with 9-21 per sample. The specimens were
identified by comparison with reference collections in the Laboratory

for Paleoenvironmental Studies at the University of Arizona (Table

2). This number of taxa is adequate to describe the Late Wisconsin
plant community at the site considering that 14-22 species were
observed in modern Scodie Mountains communities (Table 1). Rel-

ative abundance classes in the fossil assemblages and modern com-
munities were assigned from the most common (abundant = 5) to

single specimens (rare = 1). Ranks of the intermediate classes (very

common to uncommon, 4-2) varied depending on the total number
of specimens identified. Plant nomenclature mostly follows Munz
(1974); authorities for exceptions are included in Tables 1 and 2.
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Table 1. Plants Observed in the Scodie Mountains, Kern Co., and
Cushenberry Canyon, San Bernardino Co., California. Authorities cited for

names differing from Munz (1974). Relative abundance: 1 = rare, 2 = uncommon,
3 = common, 4 = very common, 5 = abundant. * = identified in Robber's Roost
packrat middens.

Species

Cushen-
berry

Scodie Mountains 9f?J?
n

<1300 1300-1600 >1600 1830
m m m m)

Ambrosia dumosa
* Artemisia trident at a

Atriplex canescens

*Ceanothus greggii

Ceratoides lanata (Pursh)

J. T. Howell
Chrysothamnus nauseosus

Echinocereus engelmannii

Elymus elymoides (Raf.) Swezey
Encelia virginensis

Ephedra californica

Ephedra viridis

Ericameria cooperi (A. Gray) Hall

*Ericameria cuneata (A. Gray)

McClat.

Ericameria laricifolia (DC.)

Urbatsch & Wussow
Ericameria linearifolia (T. & G.)

Urbatsch & Wussow
Eriodictyon crassifolium

*Eriogonum fasciculatum

Fremontodendron californicum

Gutierrezia microcephala

Hymenoclea salsola

*Juniperus californica

Juniperus osteosperma

Larrea divaricata Cov.

*Lepidium fremontii

*Lupinus excubitus

Lycium andersonii

Machaer anther a tortifolia

Mirabilis bigelovii

*Opuntia basilaris

*Opuntia echinocarpa

Opuntia phaeacantha
Oryzopsis hymenoides

*Penstemon incertus

*Pinus monophylla
Pinus sabiniana

Poa secunda Presl.

Prunus andersonii

Prunus fasciculata
* Purs hi a glandulosa
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Table 1. Continued.

Cushen-
berry

Scodie Mountains 9f?J?
n

<1300 1300-1600 >1600 1830

Species m m m m)

Quercus chrysolepis

*Quercus turbinella

4

2

Salazaria mexicana 3 3 2

Salvia dorrii 3 1

Sphaeralcea sp.

Stipa speciosa

Tetradymia spinosa
* Yucca brevifolia

4

3

1

1

5

3

4 1

1

2

3

Total = 19 22 14 31

Radiocarbon dates on twigs and seeds of Juniperus californica

from the samples yielded ages of 12,870 ± 400 (A- 1762, RR#1 D),
1 2,960 ± 270 (A- 1 76 1 ,

RR#2A), and 1 3,330 ± 360 (A- 1 763, RR#1 C)
yr B.P. (radiocarbon years before 1950). Attempts were not made
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to expand the three Late Wisconsin samples into a local chronology
because of the rarity of fossil middens in the area.

Although the Neotoma teeth from the samples were not identifi-

able to species, they had rounded lophs characteristic of N. albigula,

N.fuscipes, and N. lepida rather than the prismatic teeth of N. cinerea

or N. mexicana. Neotoma albigula inhabits various communities in

summer rainfall areas from southeasternmost California east to cen-

tral Texas and the Mexican Plateau; it was probably not the builder

of the Robber's Roost middens. More likely candidates are N. lepida

of the Mojave Desert and nearby woodlands, or N.fuscipes of Sierran

and coastal chaparral.

Discussion and Conclusions

The plant assemblages from the Robber's Roost packrat middens
record a Late Wisconsin pinyon-juniper woodland dominated by
Juniperus calif ornica and Pinus monophylla in association with Ce-

anothus greggii, Purshia glandulosa, Artemisia tridentata, Eriogo-

numfasciculatum, Yucca brevifolia, Quercus turbinella, and Erica-

meria cuneata (Table 2). Twelve species (54.5%) identified from the

samples no longer occur in the Robber's Roost area. Preliminary

electrophoretic studies of phenolics including flavonoids suggest that

the fossil junipers represent 7. californica rather than J. osteosperma.

The modern woodland above 1900 m is not a good analog of the

Robber's Roost paleowoodland because J. californica, C. greggii,

and Q. turbinella are rare or absent and P. sabiniana and Q. chry-

solepis are associated with P. monophylla. The nearest populations

of «/. californica and C. greggii are 9 km nw. of Robber's Roost in

Walker Pass at 1750m elevation. Farther west, the vegetation begins

a gradual transition to chaparral in South Fork Valley north of the

Piute Mountains. The nearest populations of Quercus turbinella are

in Kern Co. at Erskine Canyon in the northwestern Piute Mountains
(ca. 40 km w.) and in the northeastern Tehachapi Mountains (47

km ssw.; Twisselman 1967; Fig. 1).

Estimates of climatic parameters for Robber's Roost in the Late

Wisconsin using lapse rates discussed above for a 685 mminimum
lowering of Pinus monophylla in the Scodie Mountains are —0.75°C

mean for January, 21.3°C for July, and 218 mm/yr precipitation

with little in summer. As mentioned above the Scodie Mountains
woodland is a poor analog, suggesting the modern climates may also

be different. Different lapse rates in the Late Wisconsin would yield

different estimates. The paleoclimatic estimates are within the cli-

matic limits estimated for modern pinyon-juniper woodlands in the

mountains of the eastern Mojave Desert by Thorne et al. (1981):

e.g., January mean less than 4°C, July mean less than 25.5°C, and
annual precipitation greater than 250 mm/yr with 165-185 mmin
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the cool seasons (September to May). This would represent an in-

crease in annual and winter precipitation at Robber's Roost of about
36%.

An excellent modern analog to the Robber's Roost paleocom-
munity is on the north slopes of the San Bernardino Mountains
above the Lucerne Valley (Fig. 1) in San Bernardino Co. An
extensive pinyon-juniper woodland in Cushenberry Canyon (1830
m) is dominated by Pinus monophylla, Juniperus osteosperma, and
Yucca brevifolia and also includes Atriplex canescens, Artemisia tri-

dent at a, Ceanothus greggii, Chrysothamnus nauseosus, Ephedra vir-

idis, Ericameria linearifolia, Eriogonum fasciculatum, Opuntia ba-

silaris, O. echinocarpa, O. phaeacantha, Purshia glandulosa, Quercus
turbinella, and Salvia dorrii. Encelia virginensis and Lepidium fre-

montii were seen just below at 1585 m. Juniperus californica is

present in the lower portion of the woodland. This area is 500-700
mhigher than Robber's Roost and 1 70 km to the southeast. Similar

woodlands can be found in other areas along the desert slopes of the

San Bernardino and San Gabriel mountains.

The Robber's Roost paleowoodland is also similar to modern
woodlands isolated in the mountains of the eastern Mojave Desert

(Thorne et al. 1981). Late Wisconsin pinyon-juniper woodlands with

Pinus monophylla have been recorded in the Mojave Desert from
Ord Mountain (King 1976), the Turtle Mountains (Wells and Berger

1967), and Clark Mountain (Mehringer and Ferguson 1969) in Cal-

ifornia and the Newberry Mountains (Leskinen 1975), Spring Range
(Van Devender and Spaulding 1979), Sheep Range (Spaulding 1981),

and Specter Range (Spaulding 1985) in Nevada. Xeric woodland
assemblages dominated by Juniperus californica with low levels of

Pinus monophylla, Yucca brevifolia, and Y. whippleihave been found
as low as 5 10 min the Whipple Mountains just above the Colorado
River in eastern San Bernardino Co. (Van Devender and Spaulding

1979, Van Devender et al. 1987). These relict distributions of mod-
ern woodlands and their fossil records suggest that pinyon-juniper

woodland was widespread across the central and southern Mojave
Desert in the Late Wisconsin (Wells 1986, Betancourt 1986).

Full-glacial packrat midden records from King's Canyon in the

Sierra Nevada (170 km nnw. of Robber's Roost) record the expan-

sion of Pinus monophylla even farther to the west (Cole 1983).

Fossils of P. monophylla and J. californica (including J. osteosperma)

were reported from the Late Pleistocene McKittrick asphalt deposits

at 320 m elevation in the San Joaquin Valley 170 km wsw. of

Robber's Roost (Mason 1 944). The plant fossils were associated with

extinct mammals characteristic of the Rancholabrean Land Mam-
mal Age including Bison, Camelops, Equus, Hemiauchenia, Mam-
mut, and Mammuthus (Harris 1985). A middle Wisconsin radiocar-

bon age (38,000 ± 2500 yr B.P.) was obtained on plant materials
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from the site (Kurten and Anderson 1980). These records suggest

that many of the disjunct populations of Great Basin plants did not

disperse into the Sierra Nevada during the "warm, dry Xerothermic"
dispersal (=middle Holocene; Taylor 1976, Axelrod 1981) but in

glacial climates in the Wisconsin if not earlier.

The Robber's Roost paleoflora is especially interesting because of

its location near the eastern base of the Sierra Nevada. A number
of trees that potentially could have dispersed southward along the

main axis or eastward from the mesic west slopes of the Sierra or

northwest from the Transverse Ranges were not found; e.g., Abies

concolor, A. magnified, Calocedrus decurrens, Juniperus occidentalis,

Pinus coulteri, P. lambertiana, P.jeffreyi, P. ponderosa, Pseudotsuga

macrocarpa, Quercus agrifolia, Q. douglasii, Q. lobata, or Sequoia-

dendron giganteum. Thompson et al. (1985) reported an eastward

expansion of J. occidentalis from the Sierra Nevada into the Win-
nemuca Lake Basin of Nevada in the Great Basin. Plants indicative

of the Adenostoma fasciculatum-dominated chaparral of the Los
Angeles Basin have not been found in middens.

Packrat middens from the Mojave and Sonoran deserts have yield-

ed records of some plants now found in the chaparral and woodlands
of the interior slopes of the mountains of southern California with

more extensive eastern distributions in the Late Wisconsin and early

Holocene. Most of them presently have disjunct populations in

woodland, chaparral, or desertscrub communities in Arizona or So-

nora (e.g., Arctostaphylos pungens, Ceanothus greggii, Eriogonum
fasciculatum, Juniperus californica, Nolina bigelovii, Quercus chry-

solepis, Q. dunnii, Q. turbinella, Yucca brevifolia, and Y. whipplei).

Most Late Wisconsin dispersals of woodland, chaparral, or desert-

scrub species into the Mojave Desert recorded by packrat midden
fossils were from the north or northeast.

Plant remains in packrat middens from Robber's Roost and other

areas in the Mojave Desert provide insight into the historical com-
ponents in modern communities. The modern vegetation of Rob-
ber's Roost is a mixture of species that were present in the Late

Wisconsin woodland and warm desert species that dispersed into

the area in the Holocene. The regional vegetation of the western

Mojave Desert reflects similar historical processes with pinyon-ju-

niper woodlands contracted to isolated mountaintops or the lower

elevational zones of larger mountain ranges. In the Late Wisconsin
a Mojave desertscrub with Larrea divaricata and Yucca brevifolia

was present below 310 min the Picacho Peak area in Imperial Co.,

California (Van Devender et al. 1985, Cole 1986). The area is just

north of Yuma in the modern Lower Colorado River Valley sub-

division of the Sonoran Desert. The Larrea divaricata-Ambrosia

dumosa desertscrub of much of the Mojave Desert developed in the

last 1 1 ,000 years as these species and their associates migrated from
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their glacial refugium in the Lower Colorado River Valley and the

Gran Desierto surrounding the head of the Gulf of California in

Sonora and Baja California. Great Basin elements of the paleo-

woodlands survive today in the region as elevational zones domi-
nated by Artemisia tridentata and in mixed desertscrub communities
in the western Mojave Desert (e.g., Artemisia spinescens, Atriplex

confertifolia, and Ceratoides lanata).
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